Vitamin A induces inhibitory histone methylation modifications and down-regulates trained immunity in human monocytes.
Epidemiologic studies suggest that VAS has long-lasting immunomodulatory effects. We hypothesized that ATRA inhibits inflammatory cytokines in a model of trained immunity in monocytes by inducing epigenetic reprogramming through histone modifications. We used an previously described in vitro model of trained immunity, in which adherent monocytes of healthy volunteers were incubated for 24 h with BCG in the presence or absence of ATRA. After washing the cells, they were incubated for an additional 6 d in culture medium and restimulated with microbial ligands, and cytokine production was assessed. ATRA inhibited cytokine responses upon restimulation of monocytes, and this effect was exerted through increased expression of SUV39H2, a histone methyltransferase that induces the inhibitory mark H3K9me3. H3K9me3 at promoter sites of several cytokines was up-regulated by ATRA, and inhibition of SUV39H2 restored cytokine production. In addition to H3K9me3, the stimulatory histone mark H3K4me3 was down-regulated by ATRA at several promoter locations of cytokine genes. Therefore, we can conclude that ATRA inhibits cytokine production in models of direct stimulation or BCG-induced trained immunity and that these effects are mediated by histone modifications.